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CHAPTER I — GENERAL. 
SECTION L 
INTRODUCTION. 


1. PURPOSE OF STUDY.— This study was undertaken to compare a nuaber 
of tests on the basis of value in predicting code aptitude. In the present 
study, four code aptitude tests and a number of other tests of various types 
have been compared by statistical methods in an attempt to select the one 
most useful in prognosis. 

2- SOURCES OF INFORMATION. Direct references or footnotes have not 
been given since the greater part of the data was gathered from the files of 
The Signal Schoel and hence is not available generally. The one exception is 
in Chapters 3 and 4, where a part of the material was derived from "MENTAL 
TESTS FOR PROSPECTIVE TELEGRAPHERS® by L. L. Thurstene. The contributions of 
each of the other works listed in the Bibliography can not be definitely stated, 
A large number of them are not actually connected with this study but were 
valuable in suggesting procedures and methods, 

3. ACCURACY OF FIGURES.=- The figures given throughout this study have 
been carefully checked and are be*ieved to be highly accurate. There may be 
some errors, pa ‘icularly in Chapter 3 and Sections I and II of Chapter 4, 
due to the copying of cvurrelations done by others rather than computing then 
directly from the source data but since these data were not available, the 


correlations had to be accepted and are believed to be correct. 


SECTION it. 


A R&SViEY OF T'STING IN THE SIGNAL CORFS, 


& FIRST SIQIAL CORPS SCHOOL FOR ENLISTED FEN.~ The first sedheal for 
enlisted mm: ef the Signal Cerps for ths training of specialiats wa organised 
at Fort Lexvenwerth, Kansas, in Coteber, 1913. Previou: te the establishnent 
ef this eshool, enlisted nen specialiets had been presured by enlisting nen 
With previous training or by training thee in the organisation to whieh they 
were assigned. No resords of the entrance or gradvation requiresents are availe 
able beyend the order establishing the sehool which directed that "men ith 
suffieient ability” would be detailed for tne courses. 

5. WORL)) YAR SCHOOLS.- During the ‘orld tar, the Signal Cerpe 
attempted to provide itself with speeialists, particularly radio and telegraph 
eperaters, by direct enlistment. Just before the war, a number of specialiste 
from the cemmercial sommunication companies were enlistec in the reserve snd 
ealled te active cuty upen the declaration of war. Tne supply of trained nen 
proved inadequate and various schools ‘or he training of operators were 
established. Same of there were opersted in conjunetion with varieus eelleges, 
weually fer the training of candidates fer ecmmission in the Signal Corps. 

In eennection with the seheel at (arnegie Institute ef Teehnelegy (Pitteburgh, 
Pennaylvenia), L. L. Thuretone tested the predietive valss of severel tests, 
his findinge are eensidered in detail in Chapters 3 ani 4. ‘the school at Fert 
Leavenworth was maintained anc anether scheel fer enlisted speci«lists was eponed 
at Leen Springs, Texas, in 1917, An aray Seheol Genter, ineluding a seheel fer 
Signal Cerps Personnel, war organised ct Laugres, Haut Varnes, Frienee, in 
Deseenber, 1917. Fellewing the construstien ef Camp veade, Maryland, all Signel 
Cerpe Sehools were moved to that post. The seheole for enlisted personnel vere 
<3 


weved there in September, 1918. 
6. BAR TIME RECUINERENTS. a. In duly, 1918, the ccnnittee on 


Rdveation and Speeial Training of the Ceneral Steff wae requested by the 
Signal Corpe to provide the personnel listed in Table Ko. 1. io requirenmte 
exeept the code qualification were given. 


r | ’ 
SPECIALISTS t OF COURSE & TRAINING % QUALIFICATION 
$ g 8 
8 8 ; . 


Radie Technician : 1600 13 weeks: 429 (1) ' Nene neted 
8 2 t 
' t . ? 
Radic Operater +: 1000 $ 6 weeks: 264 8 20 4.P.K. 
3 t 3 t 
$ g ee ” 
Telegraph Cperater : 50 8 & weekut 264 8 20 nee roth 
s a 


8 
a Appreximately 33 houre of veeational trainin; were given eash week, 
(2) International ant American veree Codes. 

TABLE WO. 1. 

bd. In the eehool st Langres, the tine alloted to each courwe was 
decidedly longer, a may be seen from Table lio. 2. Ko requirements beyend 
a greduation test in radio or telegreph theory were given. 

7. ‘TRE SIGNAL SCRUOL.= a, The Signal Seheel (originally ealled the 
Signal Corps Sehool) was established at Fert Monmouth (Camp Alfred Vaile 
until 1925), Gecanpert, New Jersey, in 1919. Ne data relative te the first 
courses, entranse, er graduation requirements are availeble. It is preewmed 


that “wen with sufficient ability" were svailable and te be sent te tha school 
as to the ferner service scheels. 


8 8 oe Hk) 8 
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ec ow ww 


SPECIALISTS ] GF t 
TRAIRING t 
' 8 
Radie Flectrietan 8 3000 t 
8 rY 
Radio Operator 960 
Telegraph Gperater 960 


a SiG o eeies ww 
oe en am wm we 


TABLE NO. 2, 


B. In 1922 the following entranee requiresents vere listed: 


Radic Elestrieians: 


Radie Cperaters: 


Telegreph Operatere: 


*trithmetic, as eovered in « seamen echeal test, 


General Aptitude Test; to determine general 
kmewledze and intelligence of the eandidate. 


Mechanical Aptitude Test; te determine fantlicrity 
ef the aandidate with any fore ef nechanieal work, 


Reesiving Test in the International Kerse Cede. 
The candidate sheuld be able te receive ct the rat« 
of at lesst five werde per ainute, beth straight 
prees ard cede neseages. 


The wane tests eucept that candidates are not 
required to show as great a degree of preficiensy 
ic aviihmstio, general, er mechanics] aptitude ss 
eandidates fer the elestrieians course. 

Same as for Arie operaters. 


Hame of test not given. 


g- the requiresents were changed soucuhat ip 1923, as fellens: 


adie Lleetrieian: 


Arithmetic as cevered in an eighth grade senson 
sehoel saurse. 


Slementary eleetricity based om the Signal Corps 
Training Pamphlet Ke. 1. 


re Pal 


A eemposition of shout 200 verde on an assigned 
subject. 


Sending and reeeiving test fer ridie and telegraph 
elestrieians.# 


Radie Operators: arithmetic to inelude fractions, 
Reading. 
Peamanship. 
Sending and reesiving test fer redie and telegraph eperators.* 


#* Requirenents net given. 
a In addition, in 1923, and presumably before, ali candidates for the 


| radie eleetrieians course were required te be nensemmiasioned officers ef the 
firet three graces or other nonecemissienec officers suitable for appeintaent 
Se Vie fipet Wwes rides. Thie lest revuirement waa changed in 1929 te 
allew any enlisted man suitable for appointaent for the first three grades 
te take the course. 
8. USE OF THSTS AT Till. SIGNAL SCHOGL.- a. In 1924, the otis Self- 
Administering Test of vantal sdility was given to all candidater cad has 
sinee been adepted ar a standard tert in rejecting men obviously wable 
te peses the requirenents in the time alloted fer the course. The relation 
of mental ability tests to code aptitecs is eomeidered in Chapter 2, 
db. Between 1924 ond the present, a large number ef tests have been 
exaesined in an attempt te discover any test er greup of teste which would 
@iselese radie operating ability. Among then were the army Alpha, the Otis 
teat, the army Meehanieal Aptitcie Test Ferm A, the Ferriter test, the General 
Information test, the YoedyqiieCall Aritimetic Test, she Seashere tests, the 
Thurstene Rhythm test, and both the eriginal and the present forme ef the 
Signal Corps Cece Aptitude test. Of these tests, three, the Ctis, ani the 
General Fleetrieal Information, ad the Signel Corps Code iptitude, «re used at 
the present tine. t 


i 
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SeCTioN III. 


FURDAKENTALS OF T! STING 


9. GENEXAL.<- Te determine the effectivensesn of a test, it ie neccesary 
te ascertain exactly whet is to be measured, In o prognewia test, this is 
eemplicated by several factors net encountered in s test of ashieveanat, 
Among the nere prominent of these cre the interest ef the student, the nethed 
and efficiency of the teaching, md the proportian ef the student’s learning 
ability which is utilised. It is relatively easy to eiiere eo student's vecab- 
wlery but extrenely diffisult to devise a test to determine acw awth a cortain 
eourse of study will inerease that vwoeebulary. The diffieulty is far mere 
than prepertionately increased ue the operction under consideration besemes 
more complex. fer exemple, a test to measure the expected increase of 
veesabulery, such as mextioned above, eculd be deviced mush mere easily than 
@ tcst whieh would predict the student's ability to ineresse his veeabulary 
and spell all the added werds eorrcetly. 

20, FUNDAMENTAL NATURE OF CODY RECEPTION.@ With thie in mind the 
aiffieulties in preperiag a teat to prediet suecess cr failure in radie 
eper:ting may be understood. Hewever, eede reception is incispensable to 
the student radio eperater and is also the nest diffieult part ef the course. 
secerdingly, any teat that will prediet aptitude in cede reseption will 
probably be the best guide te the stwient's final ability as a radie eperater. 
Therefore, all teste will be considered in relation te the student's ability 
te learn to reecive cede groupe. 


aa 
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11, GORRELATICN.- a. The next consideration ia the mathod of uaking 
cemparisens, It would be pessible to arrange a list of atuiente whe were 
tested befere taking « certair course and show eppesite their names, their 
teat scores and elarcs standing after the completion ef the eourres but such 
a method is eunberseme and wiless there is practically no cifferenees in the 
standing in e.¢h case, the relation or lack of it between test scerce and class 
atanding ie difficult to determine. Xoreever, by this method it is inpessible 
te eoupare two different groups accurately. itatistieians have eliminated this 
diffiewlty by devising netheds te compute « eoefficient or "pereentage"™ of 
cerrelation. This correlution, abbreviated «: "*r", varies from one to niaus 
one (frem 1.00 t -1.00). Keferring to paragraph 9, if the student whe hed 
the higheet score in a test given for the purpese of predisting the inerease 
ef hi« veeabulary wae the student who learned the most words, the student with 
the second highest seere ¢.200 segond in the number of werds learned, ani the 
other student ranked sixilarly, the test would have « eeefficsient ef ene 
(vm. w 1.00). Sueh a coefficient weuld indicate that the teat was perfeet fer ite 
purpose ef setermining the relative amount of «bility whieh each stwuient 
possessed for learning new words wader certain contitions. Perfeet coefficients 
arc never found, so thet in saetual practice, if there were « high degres of 
relationship between the test standing and the number ef words learned, the 
ceeffieient would bo same large fraction ef 1.00; for example, r. might equal 
74. There ie alse a similor method of expressing inverse relatienships. fer 
example, 1f the best student in a tent was the vorst in ashhevenent, the seeond 
best in the test, the next to the worst in achievement, snd the remeining 
students were raenke\ in the sans way, the eooeffielent of correlztions weuld be 
minus one (r. = ~1.00). There are no perfeet inverse cerrelations and, in 
general, any inverse correlztion is spt te be email and unreliable heeause of 
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the diffieulty of devising a test to messure inability or iaek ef ability. 

be There are sone impertant points to consider in using 4 coefficient of 
correlation te ewaluste a test. Since it is impossible to obtain « twat to give 
perfeet correlation, such values as are obtainable must be appreises to determine 
their usefulness in judging 4 test. Verioun invertigaters heve set widely 
divergent stand:rds, seme refusing te consider any value belew .80 of .90 and 
ethers censidering values ae low as .25 or .30 a8 signifiesnt. Table 3 indicates 


the aignificance assigned to the various values of r. in this study. 


Ke SIGNIFICA TI ON 


a oh ce 3 


3 
Abeve .75 ’ Latremely clese cerrelation, seldom 
t founi in preaetice, particularly in pregnosis 
$ tents 
t 
265 te .74% t Very geed correlation. 
8 
g 
255 to .64 t Good correlation. 
’ 
! 
045 to 54 t Fair cerrel«tion. 
8 
aa ’ 
24D to 44 r] Poor correlation. 
8 
r) wo 
Belew .40 8 Yo correlation or chanee rel«ctienship. 
8 
TABLE WO. de 


@- There aro some errors inherent in the ma:thamatieal processes used in 
deriving the coefficients. The eixe of the group under consideration also affects 
the reliability of any coefficient derived frea the compsrisen of sets of records 
for the group. The combined smount of errer eaused by beth of these fseters is 


indicated approximately by the "prebodle error", abbreviated ss °.2. The ».%. is 


~~ 


derived from @ forsuls (which varies semenhat sith different eetheds of 


computing r.) and is usualiy quoted with the coefficient. For example, a 


eaeffiaient of .74 with a prebsble error of .025 (re = «7 * 025) sinee the 
error pay & ve caused an inorease or decrease of the final result te that 


extent. So coefficlent is considered useful unless it is sore than four tises 
as large ax the probuble error (r. cust be yrester than 4 times §.¥.). 

a, It is sometimes desirable to show the relation betseen tra teste or 
between a test and achirvenert wit the relation undisturbed by the knowledze 
or mental ebility of the students, thet Is, to eacpare ther az if they rere 
betreen « larye number of students of equal knowled.« or mental ability inatead 
of betreen ,reups in which these qualities vary. This csn be cone by seanm of 
a formula which "partials out" or eliminates the uncesireble factor anc the 
result fa known «3 4 partial correlation. by ennoserirg the psrtial correlotion 

ith the -riginal correlation, the extent te wileh the elimin.tec fuetor 
influenced the original result 1a a parent. The prob«ble error if found in the 
gare say os “or o correlation and ‘4 must be lee than one-fourth of the partial 
correleticn for the result te be valid. The vaiue of partial correlations ie ap= 
proximstely the saume ae that of cerrslations as shown in Tavle Xo, 3. 

e. Kost of the coeffielents of correistion in this study were computed by 
the Otis method (using the Otis Cerrelatien Charts) although sone fer vere 
ierived by the Pearszen method, 

12. SCORINS.= a. another important faeter which must be considered in the 
metho usea in marking th tact or aehievement. ‘Seoring is of tre ,eneral 
types, subjective ant objective, “ubjeetive rzcoring is that in which the credit 
given 1s dependent upon the jucguent of the warker; for inetance, a etudent 


might be asked te define ten vord: an be given eredit te the extent the reorer 


coneidersa the -tudent's defiaitions apprezimated the cerrect ones. ‘The trouble 


AD 


with this type of scoring is that the seorer eust tiawe full knowledge of the 
sudject of the tert, two different scorar's » rks on the same test suy vary 
at different tines), ami thet it is a slew and awkwsrd xeathod of warking. iIn 
the ebjective method, the questions a-e se chresed that there iz only one possible 
answer to eech question and unless the student has thut anerer, he is civen no 
credit for the cuestien, Sueh . test can be seored quickly, ex#ily, and sceurstely 
by anyone having 2 set ef correct onswors and the student will alwayn obtain the 
game score unlea: or rezsrdless of «he coes the scoriny. 

be it will de s-on thst unie es the tests anc me sures of schievement are 
zeored objectively, the possible error in scoring makes any accurate comparison, 
either botween teste and achieverents or between different tests, iapescible. All 
tests consiuered in thie study ure scored objectively unless otherwise noted, 
Tt ia fortunate thot achLevement in receiving the telerrephic code can Le both 
easily measured. If any two operators are eusl in other respects, the one 
eapable of receiving the rost cede -roups in a yviven time is the better operator. 
The setual methed of scoring is te consider an operstor eapsble cf receiving 
code at the speed at whioh he oun receive five letter code groups for twe 
consecutiv: minutes rithout errer. «11 students considersd in this study, 
axaept those reperted by 1. |. Thuretone, hive been rated by tiis method, se 
that any operater rated at oa porticular speed is as capable (in code reception) 
ae any cther operator with the same rating. It might be added, that it hae been 
founc in praetice that an operator's vilue is usually sropertional to his epeed 


in code reception, the better aperators being capatle ¢f higher speede. 
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SECTION IV. 


TH” GROUPS STUDIED 


13. JEREPAL.@ Heeorce of officers and enlisted ren of the Aarny have been 
examined in thie study, the rank of the group generally being indieated, the 
Age lirdts are not definitely known but probably are 18 to 4G. 

Ue SELPOTY SN OF GROUPS “TULTED = The different zroupe received different 
agounts of tr«ining which may acccunt fer sone of the variations in the reeults. 
*henever possitle, the groups hive been «rranged ge that groups with equal 
training are cempared, so definite fizurea are available ae te the tine 
necessary for proper training an’ thit subject hus not been considered at this 
time because the technique of training 1¢ still the eubject of experimentation, 

15. INTSAEST.= The interest of the men was probably high. ii] of thes 
were volunteers for the courses and expected to advance themselves profes«ionally 
by taking ther. 

16. RECORDS OF PROGR'SS.< The sethod of recording code speed progress may 
ve open te criticiem. in the Signal Sehoel, a atudent is given credit when he 
attains the spsede of 5, 8, 12, 15, 18, 20, 22, 24, 26, 48, anl 30 words par 
winute. The lower certion of this sesle is irregular but it wae adepted beosuse 
the difference in ciffieulty is euppesed te be equal between any two - -asecutive 
speeds «ith the methed of tuaching used at the present tine. 
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SHAFTS! 2 «© TEST FOMBNI ADL abryey 
S2eTION f{. 
THE ARMY aLPPa TRE. 

17. GENGRAL.@ furing the var, large seale paychalegical tenting 
was employed fer the first tine in deternini::, the fitness of soldier: 
for various duties, there were no suitable tests of mental acility in 
exiatence simple enough to give and score and interpret to enabie the 
exariners to handle the numbers of sen tc be testec,. The payshelogists 
d4reeting the army examinations developed several tects which were designed 
to measure ment-] sbdility ani provide reliable atenderds for comparisen. 

L@. CORFLLATION “ITH CRRTAL ABILITY.= The irmy Alphe test wee one of 
several mental bility tests developed ana used in this work. It wae a eritten 
test ecntaining some 212 questions of several types. It correlsted very highly 
with the then exicting indivicual rental ability teetes, 

19. USF OF THe APHY ALPHA.@ ag fn certain batteries of terts, the army 
Alpha was uses to messure the sentel ability of various groups of sen classified 
aecording to their eeceupationa, There wis no greup of recio operrstore but there 
was one proup of telegraph opsrtors ana it ie believed thit the similerity of 
their oecuvationa rendere any cenclusions drawer from the figures as valid 
fer one as for the other. These figure: ure given in Table Ke. 4 (pave 14). 

be. In thie grovp it may be seven that there ic a very slight differ- 
ence in the medians (the median is the micdle seore of the group) between 
the different classes of oper-tors. In fact, the apprentices have a higher 
median than the journeymen ani one nearly equai to thet of the experts. “veh 
& situstion would be impnesible sere eperating ability directly dependert 


upon mantal ability. 
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Bo. cF 3 t 
VEN | CLASSIFICATION 2: MEbIAN 
t 8 
r t 
36 s Apprentiee 3 69.7 
§ 5 
pasha g 
165 t Journeyman $ 83.0 
1 8 
: t 
34 z Expert $ 90.5 
: a 
: 8 
255 ‘ Total a 84.8 
. oz & 
TABLE NO. be 


c. The setual distribution of thie group by letter govwbe is 
given io Table Yo. 5. This distribution le very nearly normal, tavinz 
enly a slight sker toe the right (thers are nore scores than rould 

be found in an absolutely normal croup of equal sise). it is nut at 
all different than me whieh might be found fer a number of unrelated 
eequpations. The absense of very low scores ia the vest significant 


feature of the dietribution. 


’ t t $ t 5 8 
¥ IADE 4 A t 3 2 : 2 De 

8 : (high) t t ' ' s_ (low) 3 
3; Percentage: 3 8 Hy ? 3 

' of : 725 ‘ t : ’ 3 

t Total ; 8 ‘ 8 $ 


TABLE UGe Be 


s 
we —S enero ane eA aA ER — 


d. amother survey of 21 men, ineluding both telegroph anc radio 
eoperstors, gave a median ef 165. The ssalinees of the group makes this 


median of extrenely doubtful value. 


3 ? t 8 
WOOF | CLASSIeICATION , TEST , COMPZR'D #ITH 5 Fe 4 Pake 
NEW 


8 t 3 
38 : Mliated Men ,Army Alpha , Final Cade Speed , =-.078 . =.) 


3 
37 =, Milisted Ven = ,Arey Alpha , Final Cede Speed , -.01 , -.12 


2 i Part 1. g i i 


t : 5 3 

37 ' Enlisted Men yspmy Alpha ; Vinal Code Speed 3 «.22 8 ~.10 
3 ¢ Part ae 8 $ 8 
8 t t ) ’ 

37 )~=—s esBmlisted ken = sarmy Alpha =: Sinsl Code Speed 1: .23 8 <—.10 
z s Part 2. 8 8 8 

en Be gee Se Oe Te ee ee 

37) —S ss Mnlieted Men sarmy Alpha ;: Final Ceds Speed 1: .06 +: =A 

: s Fart 4. t ‘ % 
tt 8 : $ , + 

3701 Enlisted Men = =sirmy Alpha : Final Cade Speed ; ~.03 1: =.) 
2 s Part 5. z 3 t 
t a t 2 t 

37 063 Mhisted Yen army Alpha : Finsl Code Speed : =-.03 «+ ll 
I s Part 6. t 8 3 
t 3 t 

37} mlisted ven = jArmy Alpha ; Final Code Speed , -.10 ,; =13 
Part 7. t r] r 
! g % t ’ 

37) = 1 Enlisted Men sarmy Alpha : Final Code “peed +: -.06 1: «11 
3 t 


§ ¢ Part 8, t 


TsBLA Ko. Oe 
@- The army Alpha wan used at the Signal Sehoel with results given in 


Table Ko. 6. It ie quite apparent there is no rel«tion between the Alpha seore 
ami attained code speed nor are the results obtained by using any part ef the 
teat wore satisfactory. The higheet correlatien, r. = 23, between Part 3 and 
the Final Cede Speed, is only two times as lerge ar the prebable error and henee 


valueless. 
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20. CONCLUSICKS.- In view of the results of the twe investigetions given 
above, it dees not seen probsuble that the army Alpha has any value in predicting 
probable success or failure in operuting except toast it wich: be used to eliminate 


men of extremely lew mental ability. 
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SSCTIUN II. 


TRE OTIS TeeT. 


21. DSSCRIPITON.= The Ctla Seifmsdministering Tasts of Vental ability 
are a series of rritten teste with 75 questions e<ch, designed to measure 
general rental ability, They have been used at the ‘iignal School for several 
yours principally to eliminate nen of such inferior sental ability tout their 
ehance of passing the course is slight. It is net a svitable tert fer pre- 


gnosis of ability to learn code as may be seen from Teble ie. 7. 


3 i 
COMPARE: © ITH s Fe z Pele 


Sar ERT Gee Sena 


2 
Final Code Speed : 107 1: 3 ~e154 


t 8 
NO. OF CLASSIFIUaTION 30 |= TkST 


: 
é 


i a Officers 


é 


t t a 
41 : Officers 8 ‘Final Code Speed : .20 +: —.100 
6 ‘ 8 
8 2 3 t 
x1 t Officers s Otis Final Code Speed : 627 1: «111 
3 2 : a 3 
8 P 8 8 : + 
67 s Enlisted Ven Otis 3: Finsl Code Speed : 0.19 3: =.CI9 
3 a z 2. 
t t 8 t z 
82 : Unlisted Ken 1 Otis =; Final Cede Speed : .18 FY ~.071 
8 8 ‘ z 
5 z t ’ t 
23 2 Splisted Ven +: tis : Final Code Speed ; .10 1: =,13%% 
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TABLS BO, Ts 
22. CO .RELATICNS.- There is ne relation between the secres on the otis 


test and the ability te learn code. Beeaure of the lew cerrelsticons cbtained 
in the cases above, the Ubia test need cot ie consider d further as a code 


aptitude frrognosia teat. 


“17 


SECTION IiI. 


CONCLUSIONS, 


230 VALU OF BUENTAL ABILITY TYS?G Th SHELICTING COUR ASTITWEe Shile 
net entirely conclusive, all evidence seems te indicate that testa of general 
mental ability are ef little value in predieting ability te learn eode reception, 
xeeption for the fact that siigntly more than the lowest grade of mental ability 
weems to be necessary, there is no definite rejui-enent which might be disclesed 
by euch tests. It may de that the wery slight di Cerenece abeve the everage is 
no more than is reyuired in any ekilled trade. In view ef thie, a mental ability 
teat is unnecersary except for the elimination of the abselutely unfit exndidates. 4 
Of the tee tosts considered, the Ctis test is orebably the best because of ite 


tiupler administration. 
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CHATTER 3 = MISCELLANEOUS THATS. 


SECTION I. 


SEY-KAL TESTS AND RYSULTS, 


24. THE ARBY & CHANTCAL a’ TITODE TEST.< As wes stated above, a manber 
of tests were examined in an effort to adapt soz: atercard test an 4 prognosis 
test. ne test wed was the Army Meehaniesal Aptitude Test (Fer: A), a 
written test for determining mechanical kaewledje anc aptitude. ‘nly one 
comparison with attained code speed is available. For aclass of 43 men, the 
eorrelation win re = 154 = e098. This is a fair correlation, although its 
value is decidedly les:ened by the exuall number of students taking the test, 
The Mechanical Aptitude test was studied srissrily for tha development of a 
predictive test for certain subecourses in the Hadie “leetrician's courses, 
ko further data are available cancerning the test and it ray be thit further 
investigation gave unsatisfeetory rasults. 

2$. ARITHYSTIC TESTS.< An arithmetic test gave a ecerrelation of r. x 
015 © .10 for « clase of 40 men, No details ero svailable concerning this 
teat, but considering the reqrirenents for sdmission to the Signal Scheel, 
it was undoubtedly one which could be passed by any grammar scheol gracuate, 
Thurstene alse gave an arithmetic test in his study ef cregnesis tests and 
found a cerrelation of r. » .08 : 005 far « elass of 165 drafted men. It is, 
therefore, concluded that arithmetic teste are of ne value in predicting code 
aptitude. . 

26. ‘THUSSTOMESS STULY.< 8. In addition to the arithmetic test, Thnaretene 
gave o number of standard tests to the students under his direction, the results 
af wrieh, except fer the arithmetic test (mentioned above) and ths Thurstene 
fingthe Teet which will be diseuseed later, sre tabulat-d in Table No. @. In 
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his repert, Thurstone states that all exsept the leet two tests, Spelling and 
Sentenee, are ef seme value in determining students apt te fail, but except fer 
the Oppesites tests, the correlations are lew and es lew as te renier thes 
unworthy of consideration. Yorcevor, sinee the zreup studied was not selected 
at all, it may be th:t the lewest ranking stujents wer: below average in mental 
ability. The cerrelstion for the posites test is not nich enough ue sllow 


4t to be veed for prediction. 
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TABLE NO. 8, 

b&b. Thurstens cempared the years of schooling with the ability to learn 
telegrsphy end found a cerrelation of r. gs oO eB. He stated that of the 
tested students, those whe left school befere finishing grammar school vere 
conspicuously low in telegraphy, which gives soler te the gheery given abeve, 
that a number of men of lew intelligence were included in the group, inaswush 
og there is usually a fairly high correlction between intellisencs and extent 
of schooling. 


27. TH SRASHORS Ti8TS.— The Seashore Measures of “usical ability were 


tested at the Signal Soheol az pregnesis teste; no duta fia available concerning 


the r sulte, ‘They have becn reported as unsstiavaetery as aptitud tests. 


EECTION“N II. 


TED GEMSRAL SLECTRICAL JMPORMATION TEST. 


28, DSScHIFTIcM.< The Goueral Electrical Informtion Yect te a 
written test devised at the Cignel Scheol, intestet te show the extent eof «a 
candidate's krnowjedre of clementary electricity. 1+ is upet beemuse the 
triefnens of the courses at The Gigual School necessitates thet the enndidates 
with the moet experienss be chosen, their other qualifications being equal. 
fais fe particalerly inportent in choceing etudents fer radio eperaters’ seurees, 
fer ths a«tudens who hes amo knowledre of electrical theory will have a better 


wader: vanding of the werk ond 1212 be able te devote more time aun ctrention 


te attaining sperd in coce reception, 


28. CORRELATIONE .- Re Table Se. 8 showe the correlations of the 


General Riestrienl informetion Teast with the final cede spesd for « maeer ef 
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TABLE Bee 9o 
2d The enly correlation whieh might be sonsidered significant is the exe 


found for the first group ef officers. This may be dee to chance veeause of the 
. eraliness of the group. It is mere probably explained by the fact thet this 
group consists of Sigmal Corps efficers with eonsiderable services in the aray 


and prabebly more experience in radio and elestriesl subjects than the averaze 
etudent. 
Se The Oeneral Electrios) Information test dees not give any indication 


ef being ef any value in predicting operating ability. 


QHAPTER € = GOODE AFTITVDT TLSETE. 
SECTION 2, 


TLE CHIRTORE TAY TW TEST, 


Sl. PPTCRIPTICN, - The Thuretone Raythe teet is an auditory test expecially 
designed as an aptitude teet,. The toeter riven, by meane of a key ant duseer, 
A group of dote end dashes, reyerting ther once, and the students iadieate the 
pattern of tranmiseion by marking vertiess lines for dete end horizontal Lines 
fer dashes, Yer exaxple, should the instrustor send AC, (dot, dash, dash, dot, 
Gagh, Got), the student would write l--l-l, There cre thirty-five groups in the 
test, arrenged in erder of Giffieulty. The final score ia the number correct. 
The teat een be civen in about fifteen minutes and seeret in & reseonable length 
ef time. | 

BR. CORRELATIONS o@ @» le Le Thuresteme gave this test te 165 drafted men 
in Havenbor, 1917, together with the terete deccribed in Chapter 3. He obtained 
& sorrelation of r. = .48 5.06 between the seores on the teat and the final 
code speed, indicating a fair relationship. Im addition, he { wi that ef the 
fifteen students with the lewest seceres om the test, only three attained the 
average cede speed ef the creup, the ether twelve mine considerably lewer 
apeeds, 3 

be The Thuratene Ahythe test was weed one year at The Sigual Seheel and 
gave the results listed in table Ne, 10. 
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Bo This test sives a high cerrelatien wth the final code speed than 
any teat co far examined and cv reever seems to give it consietentiy, The high 
correlation wth the Ot1s test found in the last croup fe prebvebly the reoult 
of ehance for there fe no correlation in the preceding group. This becomes 
mere evident when a partial serrelation 42 found between the Thuratone test 
cvores ami the final sede speed with the pessible effecte of the Chis tact 
eliminated. The partial correlation is rat .00¢. The anal) differeme 
(e012) between the original end the partial cerrelations shows that the test 
seeres do not depend upon mental adility. 

S$, CONGLUSICHS< The Thuretene test is reasonably satiafastery fer eede 
aptitude prognesia. The ence in sduinistoring the test, the objectivity and 
the short time required to give the text ere eens ef the adventaces. Agnius? 
thin aust be set the time required in seoring and the meed of catlied peresmnal 
to give the test (this might be eliminated giving it with the Béiphene ac the 
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Signal Corps Cede Aptitude test is given)e We reason ie given for the repetiticn 


ef ench group and the effects ef auch repetitions are open toe question, 
=3T< 


SECTION Ii. 


THE FERPITOR COOL APTITUDE TEST 


342 DYSCRIPTTON.-a. Tho Ferriter Code Aptitude test war devised by 
Captain J. P. Yerriter, Signal Sorps, Ue. 5. Army, to moasure code aptitude. 
in this test, the conventional Merse symbols for six foreign letters are 
wied. Generally, these are civen the seme meaning ag in the weual traneatesion 
wave that the stucent ie net requirec to incieate diseritieal marks. “ach 
letter is transmitted te the student five times eo nsecutively and the group is 
repeated several times, the instructer giving the name of the character as each 
one ic transuittec, and the student attempts to learn te recognised the characters 
im this period. 

be The letters are then transmitted in runéom order and the student is 
required to write the characters as they ars receives. ‘ne hundred and fifty 
eharacters ure tranceitted this wy. This transmission is repeated twice. The 
(vast, is seered by counting the mmber of letters cerractly received in one 
transmission (ef one hundred and fifty letters), using the best score ef the 
three. The passing score wap set 2% ninety. 

cS There are a number of decided disadvantages te this test. It is 
difficult te administer end requires a ounsidersble period of time. Moreover, 
there is an extremely heavy penalty for the inexperienced student; ary stuhect 
whe has had even slight treining in code reeeption will] do Setter than an 
inemperionsed man regardless of the relative abilities ef the two. It is net 
at all certain that the proper nusbor ef repetitiens for learning are given 
in the first section ef the test. It seems highly probably that thie test is 
a better test of immediate memory than of code aptitude. 


35. CORRELATIOUWS. - g. There is net a great deal of data available en 
the Yerriter test. 
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In the correlations for the teat, the probably errors were caleulated by the 


author of this study. 
& The dictferent portions of the toest, that is, the scores of the three 


parts in the sesond seetion correlated quite well, as ie tc be expected. The 


eorreleticng are iwen in Table No. 12. 


Snlisted Men 


e. The Yerriter test does rot correlate well with teste of mental 
ability which shows that it measures some special ability rather than 
geteral mental ability. ‘She correlations are listed in Table So. 12. the 
high correlaticns found in the third group ia believed to be the reeultweft 
ehanse. fven if it is not, it is of 1Lttle walue because of the enall nasber 


of men in the group. 


wilisted men Ferriter 


Enlisted ven rerriter 


imlisted Ken Ferriter 


Ferriter 


TiBLS Qe 12, 


final eode speed, 
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é. Table So. 13 gives the .orrelatioaua of the cerriter tent with the 


t+4 


el7i 


@- ‘there is some eorrelaticn dotween the test scores and the attained 
eods spect. The correlation in the firat group is fair. the probable errors of 
the acesnd and sixth groupa are tee great to allow them to be considered. The 
third rsvp (ives a ver) good figure tub it is open te question beoause ef the 
@vallness of th. group anc tha uncertsinty se te the exact meted of ranking 
the clase. 

£- The fourth and fifth correlaticns are ons group of experienced men. 
These figares show the test te be ef acme value for the correlaticn ineresses 
with the learning. ilowever, a partial correlation between the ‘erriter test 
anc the Sine! code speed «ith the initial cede speed elimineted gives a 
eorrelation of re = .59 + 1103, uhowing considerable dapendence upon oxperienes. 
fo @ certain cxtent, the Yerriter trst may be useful in indieatiag the nan nest 
likely to benefit by training, particularly men with experiense wie wish to take 
furtoer trainiog. ilowever, the group is 60 aauli that the fi,ures nest he 
accepted with caw rezervee 

b&- «The sixth correlation is of a group of Sigueal Seheol students whe were 
@iven the Signal Carpr voce Aptitude test os mull as the rerriter test. The 
Correlation between the vigual Corps code spbitude test seorse aod tie final 
Goede Epued is shoera ia ihe Gable Noe Lie 

Soo COMPAL OTM STH THE THORSTORS RHYTHM ILGT.- 4 comparative siuay of 
the Thurstene dhythm test anc the ferriter Cede Aptituce test showed that tne 
Trurstome test was slightly superior for prognostication and considerably 
Simpler in aduin stration. 

37e GUNCLUSILNS.- The -erriter Code Aptitude teat seems to bs of v.me use 
in predicting operating ability but it has sueh inherent disadvantages that 1+ 
is velieved to be pructiesliy valueless. More data ic required before its 


pregnostie value can be definitely settled. In view ef the eduinistrative 


@ifficulticn, it in believed te be of compidarably less value then the Thuretene 
test. Boo 


SECTION IilI. 
TUE ORIGINAL SIGNAL CORPS CODE APTITUDE TEST 


38. DESCRIPTION. -g. The original (so-called to distinguish it fren 
the present test of the same title) Signal Corps Code Aptitude test was 
devised 1st The Signal Sonool in an effort to get a test of more predictive 
value than any of these heretofore atudied. The test is a written ons, 
divided inte four parte. The first part consists of the deteruination of 
the wamensss or difference of thirty pairs of transmitted cede groups indi- 
cated by underlining a "yes" or “no". The secemi part consists of copying 
rapidly spoken single letters and wambers. The third part is the copying ef 
dietated groups ef mambers with from four to seven digits. In the fourth 
part, the student is given an cpportunity to lears a ecde group and then is 

5 required to indieate for each of a series of transnitted groups whether or 
net each individual group is the learaed group. 

b&- This test is rather difficult to adsinister and ite aduinistration 
requires a consideracle peried of time. The fourth part is prebelly epen to 
the same objections as te the Ferriter test altheugh net te eush o marked 
degree in that the student has less te learn at ons tims. The seeend and third 
parte are perticwlarly objestionable. They depemi teo much upen the exeniner, 
fer it im impossible for two persens te read with the same distinstness and 
volume. In addition, the reading must be completed in a specified time with an 
allowable variation of only a second or two and it is prebable that the exam 
iner's ruts of reading would net be constant thvoughout. This feature makes 
conparisens between any two groups of doubtful value and makes the objectivity 
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of the teat suspect. 
39. CORRELATI‘NS.— In a class of 11 officers, the test gave a eorrelat- 


fon of r. ™ .32 + .182 and in a clase of 31 officers, u correlation of r © .32 


# .109. Hoth of these figures have probable errors too great to allow them te 


be eonsidered. 
40. CONCLUSI:\NS.- This teat dves not seem to have any value. It is 


evidently of less value than the Ferriter test and less useful than the Thurstons 
test which gave maoh higher correlations for the same two groups of offieers. 


(See Table Noe 10, page 27.) 
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SECTION LV 
THK SIGNAL CORPS CODE APTITUDK TRST 


41. DESCRIPTION. g. The present Signal Corps Cede Aptitude test was 
formed by enlarging the first of the original Sigmal Cerps Code Aptitude test 
and dropping the other parts. In its present form the test consists of seventy- 
eight pairs of code groups whose sintlarity or dissimilarity ths student 
indientes by underlining a “yes" or "no" on the test sheet. The test uay be 
given from an Hdiphone record or some other form of automatic transmitter 
thus eliminating any errors due to mistakes in tranumission and inequalities 
in speed and quality of transmission. “oreever, by preparing & number of recerds 
from one master record, the test can be yiven wherever an kdiphone transmitter 
is available under the same conditions whieh obtain at The Signal Seheol. 

be The advantages of this test are its simplicity in administering, as 
deseribed above; ites shortases (the entire test may be given in about twenty 
mimates); the ease of seerings and its chjectivity. Ths chief disadvantages is 
the possibility ef the student's guessirg the answers. 

Ge For directions as to the aduinistration of the Signal Cerps Code Ap~ 
titude test, copy of the test and student's sheet, see Appentioes A and B. 

42. CORRELATIONS .-<g. The Signal Corps Code Aptitude test does net 
correlate to any extent with mental ability as is shown in Table No. 14. The 
firet, feurth, fifth, and sixth correlations are unseceptable because of the 
slight difference between them und their probable errors. ‘The second and 
third are believed to be the result of chanee for the reasons given belew. 
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TABLE NO. 14. 
de Im order te appraise the two high correlations in Table Ne. 14, the 


partial correlations between the Aptitude test seores and the code speed with 
the Otie seores eliminated are found. The partial eerrelatio:s fer all six 
groupe are given in order te verify any findinge in the two eases under disewe 
eion, These cerrelaticas are given in Teble Me. 18, with the croups arranger 
im the sane order as in Table Mo, 14. 

I B- The slight variation betwee the partial serrelations and the original 
eorreletis:.¢ show thas the stemding in the Otis test has a negligible effect 
om the secere of the Signal Cerzs Cede Aptituvs text er en the code spree. It 
is am additional dencnstrati»: ef the amall impertmes ef cental ebility 4s 

learning te reesive the Merse Code, | 
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TABLE NOs 1S 


ad- Table No. 16 is a ecmpesite table civiny the correlations between 
the Signal Corpe Code Aptitude test and the Jeneral Rleetrical information tants 
the correlations bweween the Signal Corps Code Aptitude test and the final code 
speed; ani the partial correlations between the Signel Cerps Cede Aptitude test 
anc the final code speed with the General Llectrieal Information test secree 
eliminated, (The correlations between the General Dleetrieal Information test 


and the final code apeed are given Ain Table, Ho. 9, page 22.) 
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s. There wre no significant correlati as between the Signal Comps Code 
Aptitude test and the General clestrical information test. The probable errors 
are too large to alsor the highest correlations, the first and sixth groupa, to 
be Gansidered. The ruduction cuused by vartialing Ls getierally aliclt. The 
greatest reducti ns were ia the first proups which contain iess tian one-fourth 


of the entire numeer of men end are believed t. oc the result of c> nce. 
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TABLE Oe 166 


f- Although the Correlations between the Signal Corpe Code Aptitude 
tests and the final code speed have been given befere in conneetion with other 
tests, they sre given. again in Table Ne. 17, tegetrer with two additional 
groups which were omitted abeve because of insuffieient data. The correlations 
vary from r. w 46 to r. w -75. ‘The lewest of then, the last two groups, are 
the Radio Cperstors elasses. These classes had less extended training than any 
other group except the third group. Since the third group had a higher pore 
centage of experienced wen, tic low correlations obtained for the last twe 


groups may be due to insufficient treining. 
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a3. CONE USlONS.= The figures presented above snow the waiue of this 
vest. hile som correlations with the final code speeds are not as high os might 
be desired, the majority are extrensly satisfactory and the test is the heat 
for prognosis of code aptitude of any so fnr studied. In addition to its 
superior prognostic .walities, the signal Corps Code Aptitude tert is highly 


objective and it io the easiest to administer sad score. 


CHAPTER § ~ SUMMARY. 


SECTION IX. 
GENBRAL TESTS. 


44. VAIUE OF GENEHKAL TESTS.-a. None of the general or special tests 
eonsidered in the first three chapters of this study gave any results which 
jastitied their use as code aptitude prognosis tests. (ne of the mental ability 
tests might be used to eliminate those students whose mental ability is so lew 
as to premippose failure. ?rebably any standardised mental ability test would 
do for this purposes. The (tis test is superior to the army Alpha test because 
ef its greater simplicitys the Otis test has 75 questions am! requires no coral 
directions; the Army Alpha test has 212 questions and requires a muber of 
eral directions. 

b. The use of the Opposites test (Chapter 3, page 19) is not recommend- 
ed unless furthor investigation should diselose that it is more valuable than 
this study shown. 

g@- The General HKlectrical Information test might be of value if used in 
eonjunotion with other tests or as used at The Signal Sekool; tc cheose the 
men with the sost electrical experience from a croup of otherwise equal indi- 
videals. Further investigation might show some value ir using it with the 
Signal Corpse Code Aptitude test to determine the weight to be given te the code 
aptitude test secre ef an exrerienced man. 


SECTION II. 
APTITUDE TESTS. 


45 VAIUE OF APTITUDE TESTS.~ a. Table Mo. 18 gives some of the advant- 
ages and dizadvantages ead the probable relative usefulness of the four aptitude 
teste considered in Chapter 4. 


TEST ADVANTAGES OLSADVANTAGES VALUE 
Qearstone deed correlation. Mot easy to secre. gooD 


Ferriter Some eoerrelation. Hard to adwinister. FAIR ‘ 
Sbjective seoring. Long time required. | 
Hare tc score 
Original Cojective scoring. Poor correlation. POOR 
SC Coke Consideradle time needed. 


Hard to administer. 
Not objective in 


aduinistration. 
Be elehe Geod correlation. Guessing possible VERY 
Easy to administer GooD 
Quiekly aduinistered. 
Owjective adninistration. 
Objective seering. 
Rasily seored. 
TABLE _MOe 15. 


be It will de seen that the Signal Cerps Code Aptitude test has the 
greatest namber of advantages and the fewest, disadvantages. It is believed 
to be the most satisfactory test of the group for diagnosing cede aptitude. 


SRCTION TIT. 
CONCLUSIONS» 


46. THE MATURE OF CODE AMTITUNE.= This stvdy has shown that 
ecde aptitude is a special ability and as sueh cannct de measured by 
general tests of mental abilityner by test not expecially designed 
for the purpode. 

47. MATURE OF A SATIAVICTAN TEST FOR DRTERMCNINO CODE APTITIDE.@ 
It has aleo ween chown that | coparatively siaple test will measure 
this ability. The measurencte vil) be sufficiently aecurate to permit 
the selection ef students svecptible te training as radie operators. 

48. THE VALOE OF THE tRSENT GIOMAL COPS CODE APTITOOR TRST.- 

Tt hem also been shown, thaiof al) the tests examined, the Signal 
Corps Cede Aptitude test isihe bet indiextor of relative ability te 
learn to receive eode group This test seems earable of bring used ae 
a meanure of actual ability Yt t+ believed that the sine! corps Code 
aptitude test is the only tt availgble at the present tine whieh te 
yeliable in determining theuitabiliy of the candidate for a courme in 
whieh learning to rensive wwe code Lions of the requirements, 
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